Mutational analysis of the Acropora millepora PaxD paired domain highlights the importance of the linker region for DNA binding.
Pax transcription factors are found in animals, from simple sponges to insects and vertebrates. The defining feature of Pax proteins is the DNA-binding paired domain (PD), which consists of two helix-turn-helix subdomains, joined with a linker region. Despite high specificity in vivo, the paired domains of different Pax proteins bind similar consensus DNA sequences in vitro. Using bandshift techniques, we show here that the paired domain of the Acropora millepora PaxD protein, which unambiguously belongs to the Pax3/7 group, does not bind to three defined paired domain-binding sites. Domain swapping experiments and site-directed mutagenesis identified two amino acid residues in the linker region of the paired domain as critical to DNA binding; G70 and S71 are highly conserved in Pax proteins, but differ in PaxD (L70 and N71). The PaxD data thus highlight the importance of the linker region, and particularly G70 and S71, in DNA binding by Pax proteins.